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#, ItW ift S & # ^ T # ® ill N K ^ T M «!l §m W ^ # 
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ffl 8-24 *fc*^T»$fB]SW#ltt(VSOP) 


iDo vlbi &&&£*«-*? halca 

VLBA.KiW VLBI Wfq-tM.8! 
&g±}g*n4#*?FtfjW6 25 * 


neMltteSisftB&£ifc#ini£iIH vlbi wmiM* 

halca niftWBiJW^ifrJi 3 *t, {s^rnsj-ijaftsiJT 2003 ¥ 


:ag£&, o 

200l¥8^«B*¥®fl-#SraWftfrB?F^ : F VSOP-2 

vsop WttJMo T-ftSW 

St, isftftitft- J i VSOP *gc-#, ft* fttt-5M1ift« 31 Jf, ft it 
JSj#j«J 7.5 /J'tt,i£ifej&3E 1000 25 000 X*o Xf£!@!^ 



8 GHz, 22 GHz pd 43 GHz, VSOP 10 fij, 

10fgo ifc^h, VSOP-2 

#«io ®i+*J g iitfi£ ; &7c# c K Kit ft 2010 


/v 


M 6**2 ««#>*» 










1 - 

2 . 


3. 

6. ii&&SfcS^T^l$Ifi ; MS, 
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i«,#aTa»«jii»a^wai4o ^^.iss^ifc^&aMttfnfflitt 

ifeEtf 1 ® M, ^i§ X IHJSMfe&iiET &— 5 R'+S £ £jE tt 

-#Jffi^ 0 £flc#fl*£& i974 ^*$!afcim^£;£B,i*fc#r*li3i 

ttX* I993¥$«&c 


1982 i 

w>m,$BA'£{n- ! 5 x #«*&»##*. 

gtw&Mo e^s^tn ji^b^ 

jBffHtwtirfco *fj>uti»i'Sttsaffi+ : fs«iF^a«Einirn<. 


m%at »*m&+-?& 


195 













a ft'lf m fa W & W SUN * ffi «5 ife £ SI T JHc tf 3 fi, & St *'+=f 


l. 4 1 ^'Sfl1)®"B 


#a»«s 1930 ^cmswa# 





»**nito 1931 ¥, 

-#®-Mffi^-#, fcffirWNrtt'F, o £a 

tt^jstasaaiJK'f «a^w«H, A<n^±*ra, 

i934 ¥^^SSWE«#gSdlTtk®^^W , 4 ) i L Ma 
i£, #t&tb“4 , ^SJiAMtt , llMSI'fkS | JffiSffi^i^:^:ln^iji@^l;JiH 
*MW»«BWttStt***T‘t'^ao"(JB.ffl 9-1 ){&£,& 
*^M&#E«8*l*iiE£o i£nDtHSI7A:fc:# 






IF ?£ tiff tefftf}® taffies. 

a 9-1 >t>?si&jit-%»*rfi**jK:*ffl 
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2. tT 






















ss 



tfi,flsw 0 -m*,^s^isaws®miHtb, +*m# 
©R* 10*W)t.K^ltt ; jI11M'fl£Jl-HZ,fg, Silt 


SttlsI-K 

ISIA @ ® A? 


2 J» 



J vv\ O 


m «as w 9% b &■ m a at$ & *«a5 *&£w—-t- s ms« 

(Pacini)* 1967 a,WM,* 

s#gft^^,®ffi3sw*tt,*ffl«M*w^aswiiis” 0 &-®a+ 

#*#&, tsarm, ®a^*sn$ a*® 

WffJSiBW«3ai#tto £#:«#,tt 

j& A, tfcjfott#T o ft®ftf tt ** 
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teste 

S$,/?f #&#!&£*:#[ To Jn5|€,^|3''fi'fqjil^^jS^t : fS|^|>3^j[ij®| 

wfttt&g^ffl&jfcatagiTo wsie^ii 

I*". 


3. ftpft-*]frAisntfft«Fft 

1924^5 ft 11 HiU£g£fc^o 

*w ±mj§@ 






>n *» 






trM»w*fWjasfw% 0 fTa»w*f#*it*«»ii5W^feaga 





^ffiN‘? B 4WiK!aiBsiw$fl:,atiRftBii8ijttai!ft,fifn#s!i 







^cramj s frai»sraaitt»wft *P0«,ww *w«* 







O 


-¥•£ 1948 Sf, 1965 *£, 

&M 10 14 Ko J®#RTtl:Ji 1054 ^jSSrS*£M 

its^o nrit.flh^a^rin.waiii^aafiBtta+^ao ^ms^sa 
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19 67 

i&ao #ssftA3f$ifiM8i $#'.1 

*«, ^j£S#£M#l$)®»&i$lo 

*£WMi?n 




m. ft 3c x 


+ £ * 



BlJiiTXfF 

W±±o iS—^(SeJfiWUtWcJ+SW^S 60 

w^*±afii#*^, ABP»Aais«itt*ttis 2 *p£^ 0 1957 

¥7^,S^^^,®BPSAjt5LiJo 

ftSUN. «$**-&, % 

^ttie^SHr-bAJlMfe. 6 'M WM'lffxt# 5.61 1 *Wia#flfc«JS*&!f 


j&iBS±"rw#di,*>i'aflr«Tifcfsr^iMa#(ffl9-3)0 pi^m* 

5? ft £ £-- It Jt 5 W 53 'I W «« fn-T ft if- ^ o S € # * a a * £ K #, H Jit 


6 Avw 

H9-3 



















8 ft , M W‘fAl W, 

HJttlE«ift*#raW9Jm3BWWfcilSo 


mfta^pg^asto mb, nkm^r^nt^^pim^, mxM* s * 


im&i'RMo mb, w&, i ± 

ra mv m miit r “ x ra & *b w ® s * w & $ ! " w ® 


/Qi> O 






11 ^ 28 a, m ^^TtHnfctE&'i'- 

1.33 



I^Jto ft Iff IPtiM# •§■«*$< 4 M, CP1919, CP 



, 1919 o m 5000 gft&liZMM 


+S&,X£®IT 3 WSo 

ft/ff7£ffi$feAf , JilE^i!f'$ltij(-l3^fr ; £l&, BPpulsar” [$ 

1SSW PSMn±&*M£^#±W^£«jNf3te£*o 


$$, Bfc ^ a » 0 n m m ® st it w, *3 s w £ se at m m w ^ *3 # ^ it 


BJI5J 1950 Wlfttt, jff#&*!fl3?®J 2000 ^F-Wfft, PSRJ #ft 


PSR.iiJjP 




03®A 1950 


PSRBS/jNo 


m\Wimm (nii«± w * »#, •& t left to^saau ji^mi* 

4Mft£;3“/>*§A l,2,3,4-f-”o® 9-4 4 H$fcH , fi;£ — 


uJlX.. 




4 

Btfl] /^ 


9-4 4 ii PSR0329 + 54 #1 j&tfflf# 



I m A A 3t # + E i# 


to IBS 




i Biff A# to »}+<&■£ to JSIJW 


M ^ M, fa $$ M MT— # % $ Is &, M ft ® U ± # & |sj—-t- #1^ ± fn A 



S±, 4 l&HMt^ 4 , ffc£ / &'§'TfTJIfi 




P? JQi'' O 


> ftjctt 








aaifewswiSASJR, s 

-tott#*ft-«#£& 1974 ^mi 






i. M^SJifi-^? 




Vcvy&fm'M&lliXhlk 

J0E*+ftfito&i?ffi*R£o Jf JWWIEBtf’SM 1.56 S#H 8.5 #o 

4 $*!+£+, if PSR 0950 + 08, * 0.25 #<, Belt 

MW^ffiHBti0JWti^1Sife±iirao io^-io 20 #/# 

^I'fo 





3%o »>l«Sil»IW1#1t^i:^*tHT«lio Etta^JK+AAft 

tofBJJMifc 












111*.iH<tf»ato^fflAfrA&A®? &a®£? a<+aji 






A£±ja#3ttafcJi , 8'J8,too §1'A#fB^g?ftoJll89il#lo W 



^justoH-c fijiiiM , a$BJifcfeifD! , i?iwjifflsi^, Amasim— 

SJc 
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m w s ft »?& *n @ s w t 

0.25 #&#S£gJ§l$l, Kt^StlJI^^KWW+^Mo ft 

ffi .SJf JW X « it S, -^MfiillsSf) 

-tft, taAft^M^-^-iLgRt 20 l 

ft, g^Wi^Mllgo JIi£®Wftjft?fi, EgStliJxfi,® 

Sii#&ft7SW i #«*««, iH 



O 


2 . 1974 ¥i&Afr<lfc3¥K 


ft#*ftfq ja^^aiBcJ't'SWifeXS^® 1968 ^2M ft)3SS ( g «8> 

ft7ffio {IJi.i'feXftiltbJftftJlfflJift 






^sfcftjgaw&iftWFjEflftw 


O 








Gold)l6ft 




ft^ft.f£74 

i&4M8lt, 1^fttM6SW«*tti, SMfcfT* £ft W 







pi * 








®^^j3i±ifeS£±#J#tft.M:i3^Bt, ft {[] gfc&ft SI — 7®c ft o 

/7sama 9-5 0 




tf)—#o J& jlfc, ^ Ifc ft M jft 





O 


30 g^Wmfcffi Wftift7M^7ftSiJ7o 



«J«l*tfui-frte' 


j& ;t H. # t ^ 
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WtiS 


/ y / | ' I 


'vV'^g? 


F~>> 

V -^ 


«%» 


r?>) 

S// !m 

:>y 





Wfa] 


s 9-5 tti+MWEStaa^s 


-m”%¥}, +&«»«», h&* #*r 1 2 & 

If tfc$®lft$@t't, IS 9-6 aiffl&aittJ!—+«*Fo 

ffl 9-6 fcffl&tU 3 


r\ 




-z2K3v\ 


v\V 
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• •. 


/*\ 
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■> 
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V 
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■ x *. \ 


/v y% 
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AMA^-fc^So *?aftfift$,jefiffi,j6!S«**n'£rtSPM 

t ^ at# mm w & ft > ®^^m a «r-tt $ *—'Nfe a ± * «r aw w 

ynmm&Mo 

& 1 ? WM^-^aiTiota, #%i’&vEik% 30 ^^frti 

i 974 ¥«R^«ia#*wat ^ 0 it&if 

\k%, ff—A, m ftw ft !#£*&JEW,, 

in m * ni a k&ttmmw SER 1 +a w &<4m ft„'” * ^ ±, a * s* #• a s 

awir 10 SRF±^r#^.^Aait*ai£ttSfcE*#-aa)i 3 cM>s 

w t6 a , ffi a. a ^ ?a ia si * i w a w ft-^, i a m a a # in a *r & «, 

W 5 ScA.i 3 eWo mwa.s^w^iWiaaAwx^wMs^swatt, 
jnftW±#&#H*«ja ft£**w£&w, «&*&, M£p&® 

»Si#A v iiTSo A£^fn#S:ir 0 AMftIf ± 

^Ill^ffiW^ifio 1980 ^£jfcJBE?F 65 SI^:fc##a 95 
lA^mJita;^ici 4 >a##WA^^,#l^ 0 M»i 4 'a^:a 13 ftftiiftg 

Aim #ttwaneim^*±«f* 0 *^«^t*w^-K±sftT m 
^w±fp^fi-aa*#«Lffl( 4 iW'&a(Effl 9-7), ^aiAwaAa 
##j#?A£a—aft 

W A±, 




I m ft a s; 


-t £ $ 






+ 

W+^SIPJiWa^^^M.ifeaSISlEWo fa-Ji,^ 1967 *P‘iTlfc2fc 
JHWMSJ 1974 7 ^fal^f^SftW 100 ^McJ't’S^aafio Aftt# 

^N&sisn’o 

M¥%o 
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20 s 1916 ¥*H#ra*tottr.siffi*Hfc 

± « *'* ^ it r «s w? sr g i * & w «* s *, rt ip &w it & m 

AJifc«K#/K 

IT $ MW 31 Trite jRS*g£'t , W*®MffiSI*», 


5i*3ftRiw?ije»#S4ifliafli3E^,Hjifc0f^rii*«^iitiirJi 

i§#fcftRiGHfciB#aSi*, HJfc&IBITj 

itWSSiftftRMftyiK, ft 4 f *(£BK3 7*Ct;MHIK600 *<* 


0)*n 300 ^( 0 #)^o 14 A $M'$ 4fc #7 

iO' 20 o 

—7§rai6*^Nl^5fci£iIE^lft:iEW4< 

SPJ 1974 ¥,J.^iJfn 


E&&8I 10 


-18 


^W,3ITJitffii£a&ijE 




2. J.*«l 



!B9 8 1993 


£ 1967 

±ssj » m w b* m, j. * m a *-fit 

tf±W^4o 1968*MM§1f±#ffc©, 


ftfetfrfBifcf»*#ittlW-feilibT-'f 




fijJBUSS&ltfeAifc&tfj 92 #stt& 

s® » j*t»a m, £ se r m e nit * m tf» 

tt*Bttf»M5®*Wfctt*ifriflr, ftfemr a 





a*>l'attJ95*tt»#Uiie«itffi : FK 







3.7 


^r«*W^Rtto 3a«ilg^sswng 76 

If 305 





affMo 

W., Si $5 £ is, il tt £ 33 W fl* ?t S, ffe i£ S T F3 Is B IfiiI' t£ If ft A W A 
*$„ {IJ§,3t=(t 

^?FTo tk#W»8atc,ttJttWM«*, S#-*, EHtfiH2£W 
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IlfiK, ^7TT'fIMc?4>S^, ihat-iiilWM'^^flitk^, RTF 250 kHz, % 
ttUfcfiMK, 781#—1\ ,WSrn 8 MHz $\% 

* 7 # t-a it w « * * [«i # a w 0t is] a s, *g g k ** At a b* *q u & 1 0 

»feittSift*a£*tf*«*WHj«.tt*3l!lj!ll#[igftJ»llPT 32 ffif, ffigf 

*4£t3*@Jii 0 4S|5t04^, ft 

^ Kj & : =£ fE if 21 M ft 0 f* fill ^ * £ a )0c M 1 M. a & IS, fi ftk E E tR 

m n. m m j+ a « a $ m w £ & , 4 $ * h a it n #i w « #»* bj si ^ it, 

“ E P <£ $ i n R £ S6- —-t-IHc m> a. w a ^ , •&.w Ji +ft n m x. w, b * 2 '> 


£.& i» # « a, # ^ a ftk a& m m r ft 



3 . ^ft^ilfl*#® 


1973 

«j*fc£Wffl?Z£o 

f#, IE * $j» g ig & w »it a & ^ it *j * 



f^WiifeXo ffe**SMM!l«*7ii > Nft 





@ 9-9 1993^m&t/3S#£ 
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430 









MJJtf^afrE^a, &WErt«®« 

l# 0 »SftJ5fjESW^K-'hft-/I'ftlfe5R«li7#S,& 
«*±, psr®Bif it ±*8-^8$ft 

HfcfflWHfllS8o.o6¥;fr®WAKo Ttid+H** 140 ^^r 

<s ,2000 g&o ftttaffffN", 

i-j^Jfe««o 8^140 WflEWWSIW^ lOfc'MMBo %% 

aJs^EitaxiiilW 



If^SiTBiHStAWftAfnx^JSdf 140 ^SAKWxi 

S!W^4^ha» ^AE^infe^rAMsa, ssstT lo^E^a.m 

ftkffm^MAipxs;a4o ^irE^a, nrwm®#rsHuWfi i ^^o 
JiifciE5cWJ®?ft^tfcWWWRtB4fSfo £3Ht0rftitWE*f , aft 3 f 100 
SWIfiftT,—T^fiilJPT Mit.xtEtfaWjRillSWf EAftffi&o 


W&7£ai£—7E$XXaiyjE,®f£&^)AMAXlf!l.i&a;t#'S‘'fno 

£§r£SEtff 40 SS^II 3 , 0.059 

PSR1913+ 16 B^O^jEM’aiP^^® 

suw^jwtt, ama, a# io- ,2 #/#m 

lo ^/^raj.aA^rtmxf^^aiJfffl^ac afi.iffcSrJL^rt 


to i) 8 £p£ a & * E *e a #j ja sa s. a % nr, a a ttr a&■ t xi w si a w m 


asssEit aw ®?i $$an * * o 

aj r ras, a 

lO*t>W*#WfilXtii*®«IWEl+aRll6ftA^7o l* 

#*#N-|^]Siria^XllWo ®*l2A*--aft£HWffiS1R,ffift £!«»#! 
g§#*MM6sra,&&£X£? ifflii&ttWii 
m * 7 * ft 7-® ffi *, IS iti 7 % * W A #: E *f» if SB ft «l * $ 4k & 
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tttt«,«#£®T-+ft»M8I:fc«* 8 /MKfW»M»«M*asW«A 

ifSJ&o 

&i'i*ftaxxa£*£jixx4 ) T'ai^, fta&a^ a, 

ttSlJEl+ffiltc m 9-10 ^ic 

^aws^aw^scBao 



McWS. 

ffl 9-10 W^Wtl+jR 




#,5®«ISiJtt®8J&SiB5|e«®Wo a#a«#3It«Att$tt; 


isisy 

tjfiHfe 


4.2 o%c.'jaggiiiiiiSEflii«ja^ii 


J-^ib^Si^B^^aKa, >FJi“-Jiattiyc}it J Ka„ SlifB 
&M^^W-WMmAnAy.%M2^&Wn'$WML%Mo 


! M AIIU 4 1 ^ ib if *e # & *b * a ift *$ W A ff] <> 

^ibffcS^iRfJ PSR1913 + 16 XXaf^WSSWnTtlllJHIir® 


a-t-iio s 

i'yt 55|c w i?ic ^ xx a ^ a w ^ tt ® t t: s ® ^ ^ a ^ , w ® ^ a i b] is: 

-Etflftit ® 8HS®, ft 7.75 /Mrt, MiflflEISifi, ft 
jtffi^BA.^SI 0.617 0 &^E#S:Mr##iSiWftitiI^i£®, nf 

at+4HSo §i*«it!i*F#ajRa*SEft®®jwwwa$ft,ti-#tn&+ 

XXMftjfJlffiW$^*-2.6xlO- l2 #/#o ffiXSSJil^S'ldjftilJ^ 
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J. 0 «j it S W ftk ^j ^ * fn - S it ^ a - S ^ »r Hfe Bit it »J 1: ^ , M 

i^iiai^JliJf o 1974 300 ®#,PJT 1981 ^Sfi&SIJT 

ML *itb,^|!jtltg$4Tjfi 20 ¥o ft 1978 4 11 

-s^xio-^v^.-^aitfS^^ 20%,ffiJ§ftfcfnW^4$t 
i:ii4^4= 19934 ,® 

a® 20 n 4a@ft>a 

It ±4 e*: w 21 m ,m m m s. «- 4 n ^, s m si sh t; w r ^ *1xt t& a i& 

0.4%O 9-ll)o ^7W?G4f^WSli!l#4,iiE4 



g! 9-11 PSR1913 + 16 








If ±£SIlftS#IJWM PSR1937 + 214 



Kft 1.6 1#, 
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g600 &! 



fa 





m 1982 *pE££JSB^ 300 



fi'Mfc 0 ^ili'MSi+lftJl A 


JK4BEBSMo 


3i 1977 ^,Afne^E^S^#tt%T^A^lT^o ITtf’S#)® 

l|5Bi-,SiJ^A^tt%^M* t t }: t-1"^' Il l 4C21.53 Wtt&^lfeAtilft 


1937 + 215 ftfIttfeiSo Afflffifft:^^—SEM’ 
$]fniifc$T 1974 


So 1974 ^a»XBgXK. c F,^ITn^Kjw ; X 

S*WmrWi(«A)!'tJlffl/>A io«#WE4S 


^ %e , iM M fg>& #i W 0t fin # $t J§ fa # # f$ W ^¥• £ 3? W 



I, -5fcJ5)f 

Ag?« 


ft] ffl t«; if- ± ® a p e w n n 0 n w 4 m a<» # §r §f frj w jb e 

StW&ttfll, ffi5»jMB»f^*rlili«SEKiK WWW |SJ#«, 


1982 ¥ 9 


^SiSlj], jtiMimT 1.588 *t>WH»Jl£B9lM 

swhbu+msh^seTo iff 600 



, $3? 3 s & 


%Aifl 
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i+arr 

WH®o M. 300 ®«SBJ»}tMlB 5 Ji¥g>S«* 

*fj\ 1000 ¥, 

Mc^So ifff*#Mc^M PSR1937 + 21 ^SgitMtr^.'E^lIJStkg^ 

SS®ctyM^& 20 ffif, fi^tSIflUi 5 

aft 4 'MRS**! 6 -t»fiSL &Z, 7 

nm§r£'£7 

nj m m & ih t tfj 1* a si it w 5te ^ , *# w w a a—■ it if #j M a w 1* it 


* # H* s a £ & m tt; 3(5 w «e ? ■£ n w i $# * it £ «iff jtt £ ft ? 

1979 


m X-3 fPii{ll]ffi x-l W7 X It^S^M'SSo 4.84 

1.24^MEjffftItWISHo fll§ 2&, t: ff ]&$ $1 iJv * 4 1 £ S» 

^fnw^iwssaaj^iTMtejtiS',-^it ws.nfco x 


'BfnW«tt;B5i±^g®T Xlt^EM’SMgfttn^ltSo STEM 
#S#iftSiJffifrSWJs, 4 1 7a0*7t^#!i'J#M^%Mnnff ± x JW^ 







o 


xm^iic^ks®® 9-12 ffijK, & ^ 7 aw- 7 agaia ^ 0 ag 
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[§9-12 

f £ £ i& K JHSJ, £» X «t«. B*«WK1 

pg£5&®Pftift fl^SStta, Silt X 

3. *8>B*;+a^i*tt 

4 1982 &IS^±5fl;® T h &£SI^U> 10c 

8 D:iSWIS, JL^S^Tg^E, fa 

i&&yF* 0 64 *^(&Si£t£ja 

80 cP^M^, Smitf-lgl"-It AAE, flS 

M&twci+a&saaa. ^uta—*ai*»wtta 

^aS,fit(5l£SlT 7 9*$ 











Jnjlfctt¥J 8 .i 9 ? 

i-lWH’SgxW 

/ >WWJL'fiB,^6 < ia/t4-7JIHtMo Ef£®jt£^'a014 l xtt^iR 

^lUcg fct$££,Ji|5A : fi:^ ; ytS.ffl4 , ^ : S'fi'tt^^W^#i^^fi B 4E? 

#iSo 1987 *f,ttffl«lt 

3 wwa^aPSRI 821 - 24 . b , ffexfts*#aa 



mam 


MttfM # + •?■ 1 
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■ M ft X % 


+ 31 i# 





M4 PSR1620-26 ,m®%) 11 

47 24 9-13). ai- 

y h^^fn*jiiW^^fiH,'fX4.ik P co 

E4So a 24 2.10 M 11.56 


m'pm 0.07M191 B^aa^* 


# & ^ a w a s, s. a 3fe s # i 0 c M 1 

#o 






I 



ffl 9-13 







1982 SZRMtfl&&&$>!£. PSR 1937 + 214, <£Ift!>t>a#Jif 

Ratfe±ttti-,*MiR+±i 1 fcinas+w^r 10% 

fi*.5?Ak5a»±fiE*i|J£ 

±@jt|To 

lac-^ao 1992 ^ a. a. 

PSR1257+12^rfifilUJt,J«*A#S»SIW*“ > h*B*^ttfTMIS 
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ijt o Htragic5400 f^&$fJi$3 j 

66.6^, 7000 98.2 

^Co £fnMM*#»J*3.4ft2.8 > Hl!iaM:lo 


Affiif 




£W*WlEtE}tfi:^limftM^i?ftimT ffi, H* 










ItfS, nTWPJ®W#SW 


$301, <£# 






o 


ft 1990 ^ 2 j! 305 Ifefflte^ft 430 MHz ^$±jS 
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iixit^AAA—iMA 



7 S 






Tx 




BE 





O 



AA^MA^-W#®*A# X*mA:fc¥£{iSfimilR*£ 


2002 

Mft 



2N 






y St^sAApjll 20 tttfflSlHJSBE 







t =3 

[BJ 





o xttm®y 

^jaaiWftWX-lfc'SRo 
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IB*<£2~3eV3lfiI,Xlt«* ; FWtt**0.1~500keV«B,7lt«* 
^PPJ&PST 500 keV 5B 10 16 eV tfjt&fijfcBo $PF± X tt^fO y tt^cW 

ytt^o Ja%t 

% jg ij w n s ® & a jg n s ±, £ it ± A $ * $ n ft 16 a * 6» 

i. x x 


1895 ^^06Wo ^fttPtk4i#frPA1&tt^ i l : W 

&*ft!|$PJJ«tt£S‘§&£8 : , WSiikK£J£ tf- 

SUi^to 

*£<f 2 —#: :)¥; H £fl £ & 7 $j$#J 

a tfj—K 7- Sic £ -& if m at w PJ & It ^ Hr ±, 
ffe#SiJiP#¥f 7- 



[a i3-i 


SBt, JP, iASJiP^^tt^^ i^^T—# A WBSBf RL, fS. 


1901 la^^o 

xltiWI-ttKtt^.iTtt^BAX^ffc, »***«»• x 


X y 
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SI ft A £ ^ £ i# 


€5«o fSSW, AfnX'tX^g^WSl'aJ^X^ig^^WftJo AUStfT 

x^mMmmnm%^mMo 1948 *?, mmAx^w.mM 
KS^c«fftiftS!IT*ra W X ItaaSt. &J§A^im&i&SiJAftift x St 

mm®* 1962 ¥6^, wa-ja a 


£ ; 9 * * 'J'ffl xt JB* W ft? ii Ar ft 14 ft T gfc a, *■# #J ffl $ A If $ M A PH 


attr^ttHiif^xitsiaito 6^ is 
tl^haSET A*I®^[»IW?SA x %*8M, x lt£$a 

tto a-^aa jft x Am*#- x staw^a 

g^AJlifo 60 AX^MfflRlM'MXffi&sMMUMTW'P 

ft x £3E#J Alf|5# x Itaaail'f’fcaitiifftfiSo 

2. x jtt&simA*] x st*£j*it 3 sg®f* 


X !4^A3tJlM^lt±A UJs 


ZEMnmfefc^gffJL^, tfmX£A 





/a 

n o 



Mf x 





NASA &VMI 


a^hs^ksasa 





h SAS-l X 1970 ¥ 12 ft 7 B£ft, 





2~20keV W Xlt^o A$#I Xtt^Hlt 



yi- 


r-* 






+ xsta#ug(ww# 3 U),s#e 3 - i 6 i x x 


1973 

:* 3U),&#&# !61 X xStSHKo 



xxtmn —xi4^®s 0 “Si-riiw 

£St±^«&&* x £0, 

x A£him, ^^r0fsa o 







MmxxnKm a«& x Mmxx 


t-±as, x tmns axs, k x it^A* 


c?40Sis 




yfv 


|V a 
I f«3 


X It ^ A jt 71 S3 £ a 4* IS 5'J 64 * A ® It Jir X #) 5> Hf ^ A; }fe 
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JBWlEftit&^ra&i+&8S3 5 ° i1*»#W®Ril*fftt | ftSltt3t : ?# 
S®A,-l®[J£@iSio ifiJt, it 

&$ W mr ffi tt g—t WPit #3 it * * fi ft, "I W $ »-- £ ft S I®] # $&, 

&i£Ji-¥-88M x fn y tt$ 

ti, * ft- £ ffl 3§ tt ft^ ® is a co ffi ^ $ It & a & a W ite tin ffi ft ^ W 2r ft 

xlt^to 

m%Lo i952 ¥,r^^#-t7feiittfJffl x»«w«»w£R#a**ift 

its^o in® 13-2 W/Ts, ti)t^*]HtflS®*t ift @ tt W It ift ft 


_ ,-raas*M£lf& 



xwxam 




L_-— \0* - 1 

U 13-2 x 

«« x x it^x x »«*>« x 

x 5#*aatt«5« x 

®.«*8W. 5 y x lt£,@ x 
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3. £»I35{* x 



® 13-3 


whx x %mnm &*$?*»& 

wi«^, «*eff]w« 
-#^ttAssa 0 

1978 



*pll £ 13 B£ftlttSfc3»riS 

i3-3),aji*Tte^ 



smaiss ioo 

Wo "E 

(HEAO) £ ?'J x M X w ^ 











44 


HE AO-1 ” ft— X £ A X 


30fc*)\£^£XffcT 18XJ1, 

ttX4m*tt#B«*f!l 1500 




n 




x —xu 

58 ffl*WlS€2/ X #-mA3:^£JSWS&X 

*£&£M#IPft X amu, ;>£;££&Wft£SiT x 

$'4» if a # X ft W¥ £ W Bt aft , UK $ tt A o 

fn^SX 1990 ¥6^10 $'££$I'W 







f&* x swczstxmo i3-4)oax^0**ffe^«:se x so m- 

W43P &%%% 84 57 xjW£Saizs&, W^ftiEfcfc 

ittSctS.iifflXffiitB x#t£s(0.1-2.0 keV)ifI'lo 'EWiffli'I^A^^S 
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ffl 13-4 X 

> h#Ma,«^»*tt*«[***ai 3fg 0 3 m 

^^±'£:4±$4 , fiK^Jfe]ig : fTT 8 ^f 1998 4p 12 J!*£3i{£# 0 '£ 

^^:Si xtt*$w io ^^.iisiJTiitfrE^D x 20 fg c ffc 

Ht Ai5#IrJtS x (H 13 - 5 ), &4\E 

1999 ^ 7 ^ 23 0 & 3 Fffe ft 3 E#J& 
AT<t)li2IAA£(|g 13-6) 0 &fi X lt£SStt*i!i4-»A±$Wfc$fc 

ja,ft«st'Eftss4‘'fcfiit±ig ; iTWK'£:+ft^ x %m 

«»»WJS*3110-100 fgf. “«{#&”£& 11.8 *.£*21 Bg,«K 

15{Z,H7Co &i+##&5^ 0 X #t^ 









X lt«ft##BlfftiBc, IgfUiK#, M,Mfl! X 



XJNftfoy MSI**# 
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II ft ^ X 


+ i 






S 13-5 SJSfS X 



If] 13-6 £««**£ X 



x «-j63«#ia*^a^wiBsw * w 

+ “^®&”7j^ 23 B_t*. 

f ®;^f 7 ^ 26 
PKS0637-752 X llt^^C^Cn 
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ffl 13-7 DSStt PKS0637-752 W X 


4 . Rftjg$g 2002 ** aiKmmg: 


i£M x ita^x^atawrosHt, am 



1954 1956 

tt*«a 

APH^h^—-t* x ft fn fg—&ii £ 3 s ® 



i*1" 




tti3t)! 0 1970 ^ ft #-5 £ It S - * “ S *”■§■ 

X^Ilo flka^WHWaHJIrfi^XfcT 


1978 ¥i4AA$, X It 


0 13-8 ^3t#£ 
M-ffc^-SWE 


1976 ¥, ftfefl«#* g #%i&i+&ft 15 \Z%Titfr'&mi X If 


Zx 
n o 


2002 afljfti 2002 X 


*$+»***, )km%-fcmmm7 ±m & wihw x ita«, *-& 
i£ £x wx # s « a ft w x it a-w » tsit, £ ai r ^ a * g & a w x it 


+=i 














£ X 


? wit $ iff w 


¥i£, *fi !'IX X T*SB." 


. x 


xit£«»in&Ml»£Jfe*fflafi£*n xit£fM#-3- 



7In 


.gaftS! 


A X-l, X-2, SrJfcfe, ¥ A^J® X-3 

jg^ 1 J&H3SW x mu, #£±'£i(Uti£fiJS+JMKto*. 

xu^kwapea 

If a.SiffaMjt ^#3tffeI*M»a^ It^lHcM'XXM^xit^wswn x 


i. 

W;M'*fe£7i£^RMl8&WftJiSo 

x tt^3RM(HMXB), — #aA£*M'®i; 

x w^wacLMXB), — 

ato 

4 X tt^jRa+^-^S#^, ttiftai W X tfUsffiStMSaj 

j* it tt, *t a #+ it m w it % * m> a w m it w -& sp #, a * je a £ 
xtt^waffc^? x it ninety a., xit^EM’ai&AAMMx mum, 

fi. XM&rffXffiM X It^jR SfP^r x mBWkftio 

X#t^EM»aa¥A^M X-3(CenX-3)fHS;-fillg X-l 
(HerX-l)o -^WfeBU+gaHH. ttffcfittgffl, A 4. 84 #*B 

i. 24 #, x itay^ 

aiPWJ^^'ttW^'ftSE^.iiEBjJiKa^^o CenX-3 2.087 


302 



^Sfc4rt¥Jtft 12 MiJsMttf teffilt. HerX-l 1.7 


^ffit6 /jMtf 0 X«SHftiIMa«#saS 

Ifttitifto CenX-3 1 Tjf&o 

& HerX-l X * 0.5-1.8 

ph mmz i'bJc 

HEEH 30 g't' X 3t##SWSIMfi 10 - 30 

*PHM*W-¥-MS, 69 ms~835s zm. 


ttiIM#i«41 min—835 d(^)£ffl, ttftfi. HJtfc&tt X ttgURttMA 




#je£ 0 a t 4 *-^ a % «# a w 

tP 0 SiefiRJ, 
xlttlBi+S 


30 r 

. Her X 


* N 

-i ^ 


*rnt**o 

m 13-9 gfriib 5 if x #t#§i *4 f 


CenX-3 


f 

2 J, 


A0535+26 


\ 



a 5 




4U1626 - 67 


;\ 


Rffl±aony#ai,^r® xit* 

(He w a h a & m ± & # * * it sj 


QX301 - 2 


/ 





6.4 keV 


0.3 




o ft GX301 WS*£ii±3£ nTtM 
%\ 7.3 keV £hWKl|ft£J5o M 


£* / keV 


^SCTSM^te^tiaWji 

"FftWfc'fft^lBlllBSt^llWR 


13-9 5 * X StaDHtl+fitt^** 


xim*’?#***# 
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^*£iio 8 T(#»T&)ift&M^7f^Rrtgo 
I'sJ^itkiiHi^T X^MOtSJi+^Sc 


fWWM#J«^:HerX-l 




38 keV fq 70 keV, 


MM$k%.%l 3 X 10 s T; 4U0115 + 63,ll.SkeV #J 23 keV, «1 
1 x 10 8 T; 1E2259 + 586, ' %lWU£%) 7. 3 keV, MM 5 X 10 8 T; 4U1538 
52,mtitgc%21.5keV,MM 1.8X10 8 T a MM&m&fcftWm(T)M 





= io 4 ^»c mn 


2. 

m 13-10 


13-10 


t m&, xa^i^ira® a*-, p^m^-sis 

xtt^awwisa# 

s^#»s, #s#»if «t, ft^awti 

m nr u % m b ^ ft a a £ .& s& ?j 4* ^ a fft 

4W»#» i f , ,#‘t ,: faffieiwwff«o * 

g #a w ti ffi# $* t a if a %$,—-t-&^ 
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^s^rffiawiiA.iRSftttUiifSia+^MW^wsfaisMUsc-a 

M*. "T& 10 Ti^K/tyo jnjft 

iit 0 HjftxitsijRMiJawxwaflutJB^iiitwttffio 
Mwaeaffljftw x#siJBc«»aw«aiJ 8 .ia 9 - 12 .. 

!R«axltSI»ltM«ltWI6tt**. M, 

7 = ( GM/R)/c 2 , 

5£*iW G M/i? ^^MW^SIR/Js 

frU*Sk¥«W, i*S!l 0.15, 20 

g &&m, it&mmo 

XtT*? fifcift, 10 31 J/s, 1 keV<Aw<50 

MeV, X It^fn y 

3. JttfelfctyAIKi x 

1700 £1\ H^tl^&ftft^x IttSfq 7 #T% 

^ 27 x mumbi *,11 *» 

X XmtFlM ^ 2 SJgcfrt'S, BP PSR0540-69 ft 

psri 509-58 xM£«itrftif 

^,^Js;f£M&Mf!l4 1 &f!l5 | Jo ffca xjt«M2tffl PSR0630+ 18 

100MHz±&HtBJ13»Mo 
X #m*gftftj£f& tfcft fcftKft, PSR0540-69, 
0531 + 21 m 1509-58 ft1t«H3Stbo StlsiH 1 ! PSR0531 + 21 ft 

PSR0833-45 J^ife^Kft^^KX 

mm y y m^n^nmm^, u 

m fl ip ^ tb T E H> s w ® W wg * fn B ^ ^' o t * W if ®^ ^ w 


W+Hift xtt&fryM&KX* 
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I H ft ^ X 


+ E i# 



13-11, is 13-12) 




ffl 13-11 


& »}r » $ M S 4* M 2 J* *■ fi & * « ffl J* £ 





ffl 13-12 



4. x-i 

xlt£)5§S&££ 
x-i jtik-?-^saw x %amz 
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x-i i »w$flsn*#, Rruiif 6 tB«it«w**R® a 300 

"F*o 


5 c«lJ® X-l 


M, 


* 5.6 5 £, #S*«flCffiffiai£feW "TJUfiM HDE226868, 

ft 25-40 ^±raM^|Blc, x-i W x 


fl*. 


x-i i i^ph® *, iftssuksaT 


SffiMW±R, HjHUB^IRM X-l 
#, i0-6) o 

5. x*f£$ai 

#®SE x %it%W., fit: 

xit^ifSo 

# fa ft Iff* x W^-Jg A0535 + 26, «9?»:*:nt fcbS«S2&5£*#£, jA 

#^£***£Wx*t£ 8 «o &@«if 8***7. xt 

ftwsa x simw., it 

^a^nrsatsw,, sscfc^p agfraiatew s»isfa, ttn «&* 
aa**,xit^«itft»ini3S. ^asuft^snt, ««*»**/>, 

1975 x ft$jft£ff. 

rt,*^#ft4Rit0if»S£, Wi>#ft*!ftta 0 +o &£«W xU^3S,£ 
ft/J^J*S9E l 

(J 8 .H 13-13). 

X SSSSo 

»*®«, «**£;£ fi)*rfc£to x itiftfilt, 


X #»*’?# ft**# 
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I * ft ^ X 


+ i Sf 






9B}49# 50^- 

a 13-13 — & X 


-Ui*.*,xltSU»®**ft'J'Mx W«RM(lmxb)4*,4» 
^ tIE 4 1 W 4 1 ^f 1 ffi W ^ S$ tfe. tfc $£ 4E", {$^$£33. •R fK $& ffi. W ££ ®l ^ ^ ^ 

*, a it * # m * w «u jt *r w * a «■t*^ s s ®, is & & ffi * * si- - 






p 


p . ^VL'R ~J HLj ^r^A I^S 




/if 








trj 






308 






kssjt 20 

i900¥,tia^^&®f&fSWIfcltftBtM3ta7 ylt^o yft 

y ftm, &xi$± 

'ix*£43*#wtiai±So 1958 

0frBjt&£itm®« y*x ya® 
3ctt£Hjw y 

% x tt^^—#, RtfrffitT Simile ^it, 

10 7J MeV ffilKM yit^, nTlit^iftlljfa^¥ffi±ffl^:^ 

#0 ajifiJffliBMa 2 'hSUtfc^®#0f>t'tKWtll:W y tt^bfeX, 


ft-¥£aHft y 1972 ^*JW A31M“ftiS 

*ra^A^7-g-"5lfta!S!l*PB*i!E»l(BIM^tUWSS^!W y«o m*?, 
iia®it“/hsi^nia 2 ^-”(sAs-2)i£ii? ® y it am 

ll!ii&aj«M**Kieylt^5a#^fflfn-SSS#o 

“sAs-2”±^r—* y * 1 

tly^aA^S^PijEftfeW.i&jlliiSfe'PItnnUfiSWftift 

ilJ^'M' y 5t^o “SAS-2”ft>fcS l ^Xf^T 7 y h^, HaillfJ 8000 'h y 
1975 ^®flH£a^£lt£*‘ , COS-B ,, tt:ilM, 

Sylt^XItimo a£»ylt^Wffi*lfc“SAS-2”ffi«^o + 
Xf£78a,-^iStlSJ 10yIt^ftT 1 „ ^tt£ltHl fty3fe7» 

mma?®, 5 i E ^^¥ y h/hBtxai'js'j- y Hti i o fi 

g,—'MEM* 3MeV W y 100 tn 

e«aw-*ifcnrJE.3fc3t : PWiiift*ift^±- y h y *&io^* 

y Itgbte?'y lt^USL»* y It SsW MlSl^y It 



x r 
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ii»> o 


2. KWt^^ 


1991 ¥4 R y #-t^ 



20 tftfE 90 ¥ft0:*:SlB]ai£&i+:fcJ2 — (® 13- 

14). ■ew^as 

^#^(1892—1962)M^^1%^o 1^ Hr $# S 91 X £t ^5 It iflffc ifcll't lH iiC 

atft* 3 S#£. y 

**KW35»,ipfiifa*3t^a{*^»«**«. b*«» 400 1 
r4t$a, aau*tt**aw»B w 10 is, ia^a 2500 y #8* 

So j$S91—"TiSffXt# J'S 

^i&, y lHlft-t f r§j 




® 13-14 y a 






t-i-r 

7 fl* 




R 






i y y 

^ 30 -f 300 i$@ r 5 -t* 

rWSSWttSo aa+fcaraWfiffi^ra**®**# 

UrStHR&o R£t\ Pfl n $$^IHft^WES 1 !Xf£ -. H— n R 

a**Ife”(Wf*>& BATSE), y ft 
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is 13-15 




nj& l*-6 , ;*-<r«#*“»|»|M*ll6i»*lft”(«#OSSE),iS-fr ; F» 

Wffijf® y MMM(50 keV~ 10 MeV), ^^ it®.i®liffl a^^4* 


COMPTEL), $^$&fni|£3t«M4>3Nttt(l MeV~30 MeV)lft y MM 



EGRET), + W y MM'U, #»M 

nJKJUSfliSfitSlift 0.1% 

y MM3zXG*IUtt &«m*f***£ 

10^0 y MMM 

ffijf, If #JJS*t y AWiftlfc. 

0#® y 2 — 5 ¥,iiJiiPft*aX^T 9 

17 y MM 


x HtUo-rM*.**.* 






WSiJStOTl, 7 2000 ¥ 6 


J*#«Ylt^*^a«FT 0 ytomizftto 


a^SiS(INTERGDAL)W^Ky W^araatafl(GLAST), 

* 

ii£AiS$Si't':fc] (Swift Spacecraft) 0 HP'5 7 lit Af'f' -$5 -3! 3 <StS ft!!| 3£t 1 
■tlBWaSI, tlli* 15 keV~ 10 MeV l&B.MJtJS: fctJjtW® 7 tt^S AX 


&x 


A. 




~ZX o 


IffM® irtJIEftfflfM I£SI$|J;£ * 


H, y »£«» 


A T 7 #*£&«! to#*** fcb x 7 tt£ 5 /&«W 

aawsassiRftio i987A 

fnMiw 7 

1. &$T& 1987A (ft 7 *t£e$S$t 


7&jftj£Hjft&» f5t#SfrS«^i, M+B&JBjft 
fe~f —ft (Hi IS M Rff M +ft fS o 

is. £2 tSr B ttl '£’ H^f tR t$ Ha *fc (fa fv ftv ffl F#.— % 9I| iTs Hi «? 6*tfifr #f IWt 



, WS.K'K—S®feSgftJfi7cl5o 

3W##ttiiS6*^S6 < l7lt^o Att56a$l®tt56|natt57* 




ft If, B (*£!*& 
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aafttt 57, w y mm* ft-gp# 

±&Sife§FSfeW#ife*S»#l*ff£o 1987 A 

mwikmm'pmmm&jmmm 1987 a % nxm mm® t&&&)&>£ » 
aji4oo¥w*»«±Bnaitje.w*S5tti8trao 

t£ 56 A 77 A, M. 1987 *£%} 1990 * £ Jtt&frfilft 

3fE i S;0j®ifS±*^r 847 keV SIJ 
1238 keV 65 7 St^L &!£#*■%& 56 


2. *MtBjc;*SK) Y 


1000 ^SRItfelPt'g't’H^i 8 WftteWcut'MW y It^EW 




sit, fi&ji>Mjt«>a***giAffiawyi#^«o «+*r4*ie*w 

«yit^s:^^aw. a 13-16 »tu 

fi*^&t^»®^aS®C)fM(PSR0531 + 21), tl^BttfltEfe^^X 


33*#o Mfi,a4^iSa± 


7 m 



W IW IWf ■£ IbJ , KO+tB^tB—Sfco—JKy,^lt4JfeSJi«tl 

at#^xit^fn yat^unrn 

a a -# %it a a iwi w sittfi® /* ± w o 


tn+iHiEM 1 , x ttM, wis^t ±» 

^-Sf^ASi a W 7 Willett IMfl'tM PSRJ0633 + 1746, 
X^'i^B^l)Dfl^?t , S(Geminga)o 'B&t 7 ^PS^ItfeBJc 

Yit^2iiMAi&»4So &7$:^it&E*t»w 
ft , ■£ w # £ ft ft»ft w W It * ft ft S « ffi ®, H Jib * » ik A 5 m 


»+SB 


3f3 






PSR0531+21 PSR1509-5H PSR0833-45 PSR1706-44 PSR1951+32 PSR0633+17 PSR1055-52 



JftjHfj 33-*# 1504g# 102^^ 237^# I974fcf* 






a 13-16 


JlStfcKT ft &&&&&# o Stt 


E % 

31 *g# g m 301 ft * ^ SI $ * ft ft W & &,& * ^ »l’ 0 l ® £ ft a %\ 

w rit^o 1967 ¥£si 

7-WfiftW.a»tt y*«**. y *«*»**i 7 

®2|a] 0 it*5!¥ffl31SWii—^AS 1 ! 1973 ¥:*#?&£■*&<> 

£ 0 IE0^'£W : H J ®' : F : ' s Iftl. flS[Rb0^*0! y 
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i. YttajssitfE 









/K 










flHt5Eifc)i9«iiffifflat,a»^«o a nr. 



5 -tOo tJEM , ±?PW‘(Bl6S*atS* 0.2 #,fi'&tfjnI j*4# 




O 






0.1 #M 100 #o & Y lt^^^WW|Bl ! Rp'ftn]'lilit 




sawite^aii isoo =?-*, 

i4 300f-^o Y Y lt£S#S Y 






^-'hK'E Y {fiS0**2nitRSB&, 



P 


<v7 




1° 






o 


2 . 



r'3 /j\ 




n 


^WSSftftiiiEHA/lkeVilJJl MeV.SJS 3B1 







»*jwwaiaa«/j'o 


- 13 


3X 10 


11 



a?/®* 2 .. $h*y 

attest, io 27 ^^/#, tb*P0W«itiij 

, Y It^aUtSWEKfi "TIBfiftif, 0 















7-tlS«SE. % y 2 

itffifi m e = 9.1xl0- M £,«®aBJPrfflW®fl&^*&5* E = rnc 2 Bf 

lkeVffiS^ 1.602X10’ 16 

%&, 1 MeV W±W*I® Y ft a ft ? IE$f 2£ 0 

ff 0 l MeV #j Yft^ 1 


I±=t 


XJlt&*P ?**&**$ 


315 



IftSSItli 



IP» x £ 10 keV W 

TWIRtBW^HflS^&xIt^s),ftfifiMfc.'Dt#7tt^W2%WTo 

400 £ keV ife^ Sttt$IS®o IE* 

^IMlgUMBStofB*. yt^mi E = m e c 2 = 511 keVo 
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400 ^ keV, 

511 keVBB? &J§0;ft#35;fcW 

?\ jj &.&#}%&, im % y ® mm 

as^r^Msp#w§i*we, §i 

C511 keV 

mm 400 ^ kev ,y mm 

nastnTtlS^^Mo 

Jl+ keV &<J $ ^5 ifi 1i? M 

mwRawao a 13 - 18*7 it 

*£3 GB880205 &*! )& 15 ift ££ IE 



13-18 y StDs# GB 880205 




# 3 lJ* 19.3 ± 0.7 keV f 038.6 ± 1.6 keV, ^ WifeM'lo"iff 




o 


3 . y 





mm y ##* y frmmx 







13-19 f&tiiT 7 It 

£Wfeatn?§£ift£*afflo y 


lafW&fraft.EgttSyftM^W^lft^ro Bifc,4> 







&&£<¥=?■ a#a*r j *4 7 
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m 13-19 y 



ftft&foimflJi^ff-AtB?^ y#a*£,*I*itaSo ®H#ii 


i k% y tt^§£3® y 

m aa# n- a * a--*+•? a & m fi j 5 ^ # & nt&ts « w ut isi s ab j* ± 





mis y j»^*^5»«ijfcaw**jfew«cs itmm&sg'j 




ft M & £. 4, “ & # W ” E&# 5U 7&1" E ^ W it &, ife 5£ ± #J H SI # M 
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l. iSiM xMmW xWW 7 

#,6o 

3. i5UMXttmMfUfcW#.£o 

4. r if 

5. f§fif 2002^ja^KtlS^^#±W#MW±ll««o 


£±=St 


379 





—3/fcflH*&§|5HBo M®3:ftf4^S«U±WS5lft¥*#SS , JT 20 tft 

JKfi^flsit/iiTfciS^fcfca, 4 : 51 ] 12 ^SftiTifcfbSftWIsilftllff* 
tte^c SS»rJH»ttlT—HlfWfl- 

#o 1963 

3.5 k WMfSIto 

SS&'&iA* 20M*J&8fco *Jfc,ftMf]$#T 1978 ^ 

aftt^ja^nns^o 
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—n (*Py fo A :fc§ ^ e& # 

•'ftl]^A(G.Gamow)& 20 ft 

S^X.ftlfcS^Sff^Sc^o 

\%jSLW • W• flJU^AHA *% tt, ±® A$1$*HHfb#, ffeffi 

f£#, a(3yft#Sf-o 



bb 14-1 3e*^*«**(*)-i®r**-**«(*)-®w-M»(4>) 


l. ^:^ , J^ : ? : 'S ,: tfe11'^ : T : 'S4 I fi1)S.NS^® 

3 frfcf 1 , SSW&^TI^, 

I?-f+& t¥-W ^ 3 

ismtifKeTaiao fc+sstefc^isai^Affitt. 

h, 411 tyjH|$ — IS? I b] tR $t i§i ft i@i ?& W tS 6t T, 
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mmjmtinTmm^ikmmm-.m %mmmtf)ffim%%o mmmm 

jEBLffi^Zi, iER*? *f 0 

miiE = mc 2 i^ 

is. 2000 fg, 3 ^®mm, tm%%. 

0.01 mxfi,&zf 8 mmT&m 1 ^fc*(io n K)H>f 

* 

^skpisij io u k tt, 

±mm%o s- 

to $\nM%j&miK,vom®mn&mm&T, 

m3MM¥&*MgtfJ7C%MMftin, &T 99%,m*nMiftl£$]M37 

3 ; lo 

o.3o, 0.29 ,m 
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/J'S : ffffcs>M33,NGC6822 0.25, 

0.29,0.34,0.34 «P£ 0.25~0.34 Z®, 3£&W£«!jS{U&'h&n 

wiiaSo (Bji 

o.o 5 „ s 14-2 $dt«£ 




ffl 14-2 
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2. 


40 iu, sisfiA.«it®*. ft^fcstr 

■¥ £ $ I'aUH. Ji & at¥ S' t ft ft #1T # ft tfc T, $u ffi T , * T, K. «■^ o 
it T fa ft T2 fitj w ft 5 ft ft # # 3&, it Tft a m & * IE ft ftT, IE ft % 

J F*RrtB«f**3t ; F,ai"i4egR**iftafT#,#a3t J F^iBfUt 

ai3t£,HJk®n^nriBaaiaii > Mit»iM«ito ss 

nm fern® mum* ra, «, 

a, nrwBi^^aiflT,^ ft«s * g^uMtit.^Tftw#?® 

£ rs]tft r - ■& £ \z- ft, pj a & fn a a, $ * ft fnft w w a pj w I s * 4 * 

ftsajwa** 4 oook «*it,i!i 4 -^B&«* 3 k fttt&ffit rm 

i4-3) 0 ft&W 

3 K To ftn^*WWTW^4P«I^*(Alpher) 
ft # ft §( Herman)#^® 1948 ft£iitH¥#iB KJ6^ 



S 14-3 *«#©?««, «9tM«K«*«K,ta|s]^#*W«StM${t 





vv>\ 









£, # $a m w « w m ft ts 4 m 



O 



"to HftlSflttttjtfa5#£±&& 0 



If) 14-4 

^^Fl^o Pn$Jj£IE#fWS£^^$fnM£, SilfrilJf ffllE^J&iEtt, 

a®Wfi*iitTai®#*, ^ ®&W#IE£® Jitjffi 

K, , eff]2#fiHtta*w#‘efl]5:Piiwa*wainiiBriii*« tea** 









jMNftg. £®&jfe&m%mmwL\k a 4n&iiL#±$ife£aietitt 

&A 0 #5&£,K£jJCJi: 



m 


«**>#*#*«# 


325 






Z = 


X — Xq 


o 


o 






1 + z = 


1 1 + v/c' m 


1 - v/ 


84* c 

Z = v/ Co 


1929*f%±,VfrmmT 4>hi*fl 



tt3t*WB&^o n&tbxtaiftaiRwticsaff t saww 








*ME*(*K#iEE)lSjEtlSx 





•u = Hr o 



PN*#®, H = 50-100 4 1 #/(#■ 'SASnPM),, 



yn 



7S 



sisters®, a 










fefn^lBJWeWWJtiiDiiffit A. 


14-5 




n 



>y* l-aj o 


*4,a#MfFF»* 0 a^WSUfetkSSa.liffEWWilllJglM^llfH*, 


sjtfcffijnsrA#^o 


#J&600 lOOO^fc/tfr.aH 1 ®**®.® 

ffaaHAWM^simw, »a 20 


i),mm 1948 ¥*&«is!i®fT»K*& 60 000 T*/#wfcJ 6 ® 



>3S 


o ^TilttiSSiDltk^AW 



am w, 
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10 100 1000 
ffi® / W 73 7t^ 

ffl 14-5 


2 . 

m dr m m it, m g ^ m # #■is its $■, r m m m -m s ^ & s& & *n & 

flEBpnjc antisja*, 

i to#£ie = 

3.086 xl0 19 "P^,ffW H{tWffl«Cl/H*^fBtlSItt*«!o 

500 ^/(jp-w^he), sjtfcgttw? 

20 W, &m±'i\ "ESM ft APB Jfe*£¥i&3i$'M# 

g^mftgxmm^mo ^Afnssa.teiti^r&w HfifiSA.^ii 

H {69IBi|t/hS!l£j 50 r p^/(#-'S‘^#^lE), bp 

E^/j'SUPM&SWSJ®WffiW“l'#£“o AJ6, Po€&B*H hIM. 20 

mi 200 iz¥c w£Aik%.iBit&&% ! 3 i &¥»&wx%&&o 

Mite, nJtliS&ftjl, HJtt!^«lS# , t , M*iBff 


■+HIW *#¥*># *#!!«*■ 
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^ H 50 r p^/(#-l‘^'#^B§)B^, t£f!jBg^ D h 200 


= , £8**fc*fc¥W;i«oiLaM 

m* g-atfewi®^#, A«*cac 

SftiMSSTMa, -»*E'£ 
attdi3fEPE!”flk^a:ft^®*#^aife,ft^l»±jSBAff].ffT* 
Co AfnffJ&as#«a»*$wi^ro 


i. ^#ioo»ui«iM*f**“a>t” 


A'J§ , J£^'a3#iAA, 



/Jn 



fc^nrsUbW^Bl-ai^Wo fc&'Mft 


g&:w,&. : fiM:&i&&^titEtzm, ATMwanfe.Migwafflf^ 



w^ntsawsoji^^^raMo uti^^^aciA*. 

S 4 1 Ah At @5 S if W M % fn % & M ^ M •&-ft— 



#«^MN-ra$4k, 

bj &, &tMn«*a±#i*r^gcjta 

Afn^A.sattsi^®* 100-200 \z 
^flSAW^Bt-a+sfSTwaatkaai^Baw^o <&#&& 
m^&io ftnwa,#'t'R, 1 twttSje 30 n 

a*, ri j§ a flc m n ± m. & r, ft # a «in a s $ # » # nr £ w w ra« 

tbmsjia*ro**iewfiM, 4.3 

#iBci!iwafi{naiewM^M*Aai?ffe5W3ts« 16 

W ;-fill^CJ® AMS 220 
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ffmpjwj§r'£fn;i+fc¥*s 100 ?stit 




aaiwwiftsij, 


& ^ it i@ 4 Btf W 1ft IhJ Ji*f ± W fL & JS ? W i® ± In W 1 -'h/h W rt j* 2 4 

ft 20 iftfi 30 ¥1tte$,ft^#MM»I4SJW.RJi:££tWM 


7 y\ ^ 


S'fel&R&iiJ 1 &%*?&&o 1951 ^BWRiT-®^ 



ft%^;£g*,£0ji fM&Mtemw 

JUftSt &g+ft¥£A,2®$li>J7£bft 50-100 

£$ 3 §|}(fe$t 5 'JT eo^ltW^jilsa^ifi^WWa^To &&Sft£ 

100 fc^WttrW“K!>t”o IftftA 1950 ^ 


100 'fZ,^W|f)W“M>t”o 1950 *f 


MS» 


fc%m, aft® 


DSftW 1000 £fg 0 H8E;ti*?iJ-S1S3mg, Wfc«W*fcflEX?F*& 
«4\ wpif^o 


«ft\iiXtffif 1 WltSo WWftlftriSAifcft;*:## 

¥$#wss)ii**c 1974 


2. m. sm 4 ttwsr& 


a^ft 














0.158 ffl 0.367 0 

2IM# QQ172 WM* 3.53o 


ftsaiw 2i-^a^ 3C273 w 3C48 wmiim* 




1973 ^£«Wttffe 
l§a#: PC1247 + 3406 & 




4.897 0 



frS SDSS100 +0524, liPJ 6.28o "BWM 


w+aift # 
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w» ^a^Ji^fnjiasiisiJWft^WA^To 




®iai8H^raxtjaftjLflf,, 20 60 

3 k mnb.jc.ft 

1. i!S3LPi3fc£®Lf3k#l 

ws«,*»i*T+jL 4 f s . ftkfns &®Mmi$m%T&—&%*$i awa 

it T WSIttSU^ A E fih^Elt & 

ItTo ft20ttt*S40¥ 

'ft,it*fflaiiiJ9ffflW3c^iPita/j',ttift«iw*^aiJEifctt«*,sjib 

MttflfJi^Ai^Wo 1945 ^^H«#aX^^Wlfi^(R.H.Dicke)W 





\\i hs 


H 




f!)T—1.25 JB^WW4SS^,li®ffiA^Wng®/h,lLg 

'R^45M^ 0 aa&GttfeS3tt&**ro*n;i*watfe«*t. £& 


#Wfe$£A,ik&A <s ti±L : ?f Sift.®-i.^tb^3S 0 j*?7JnB&A'Hfilti'W 

l.25M#i&S±Watt&fr&aW8lfi,£P* 
waufcsiTfiK# 20 k w“ASi“*siro att.*, &#«»#>££ 
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“i^jr’ift-itifezfcipas* 1946 70 #±, ssy 20 

$Sir*^® 3 l 5 o ^#ftJ|ii&ft*&-T(ta£*$Wifc:fc&»rtB^J?ra 

jfio S| 5 ££SE^ *»£ 3 K 

ft £ T 3& SE fife f n a ife tfy- —t #t # o 

i946^m^mm^^nmm^imo mr eo^fmifi 

fife-os 

+W^#KM£*A#««!3l, bp B 

fife»ti^tr£‘‘W’&e*£§iT^M)» 

WWfrfSIto ifi^ihftfeWff^i^^^ilffP.J.PeeblesJit^^i&^ll 

M¥®fiAfcf»rra* 4 fcffi 3 c 3 Eo fSWE@WJ 6 , ftff]W*S#ffcU.* ! ?W 

10 k a&a&T ® 8 T 20 ^tmssta 

*@TWf*» i tr*«lt 0 1964 

it, fife fn * ttww rit jE«i, & E3$3 »ii , ^ xm 

S5feaTo a 


@Wmf»(E.A.Ohm),fifeS^^F3E»ftn^^a&tl^^o 

MT 1961 ^£ig£&£<jaftSS£tt*>±. RS&t*|!iSfftMfill 
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2. 

U^r3 F.St 1933 ¥ 4 ft 26 0 Itt^&iillllSEMW —'hSttA A^Ho 
|WJ*f, &fifei+i£!a £i 18 i£ i£ & i£ 0, lo 3Z.S0 iBSSo 1954 

1962 ftfcW^ W®»r2fcg-£ 

21J1 *Wit£§o M $S ?S Jft T A ■ f&flfefnSftr 

1961 ¥&&& 

#0 





1514-6 *£¥*»*«!(£)»*&*(£) 

1936^1 ft 10 

^®, 1957 ¥&*&W<X¥&¥±¥®., ffWM1962 

(a*.ai±«k»±ife 

X, ftk^nWTi^^tt'fe.Ai:^^, 1# #] Jik ^ Jit H ± rttffeXi^o 1963 
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W*^*^#*A*)llr*(K.jaiisky)«*«iiil»a*i«j9«Wlt 

^SiJiiMWo i960^,m^*ig^*T».fi : amniMttit*J^jfiT- 

iozs£^±jt-® «»«•£»?& 

tt**»J9f*MWaS5tt*|fc»]Sfe*»ffl«IS^^i5J 4.2 k WT, »i 

(feMsigo aa-iL¥^rTamM,a^j*:*«s*««iu±ttit*fi 



phi 4-7 w*4is^«itt<iwi5ea, 

1963 6.1 


H-eai 


£•*#*##*§** 
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itmm&fto 


+**##8* Mo fifi,*W^$iP£“«xtil* ,, SI*M^Si, s* 
**£Mo 6.1 **I^^M»1jclSf«M«^*,fflRru*i|(MH«ltt-tt 




1i 1 **tM— 

ffijRaffT»«#!*o &WHj«~7.35 










M“Mitr 






il>A 


5 m 


'j\w 


o 
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3. 

Wt«P®o 

1964 4p 5 ft, &7ffilfl«Wfe^:fc«xt»*ffl 

p, tk^ 0 tea# w- 

ft#**;**, HJlfc*Ffiflr«ffio 

7.5 K 0 fnGfc;*:^ Jt 

km 2. 3 K m* s*®*^araastaw i k,®ht 4.2k #&&. * 

4 , mitm a<£ffeci+#M®o 0;&7ieJKH$ 

m® \ 5 i m , m *■ ^ m n1 m j& ft & s, # * 7 m a m m #*w n, 

SfcSMf lESWtft, 

ftfefn* 1965 

*«£**£*g*ffi«jitiito f&afflii 

*mw., tf»J 9 w 

wj®i*o is#*a^a^»sf»ucaw«#fnw»!tt-#«,*»iii*i8f 

i ^*£16)+W-*MHt„ 


JfctESt **¥*>«*#*«# 
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2.3±o.3K,3imm%L%mwMn 

SffiA0.80±0.14K,Jp#®flE/h ; F0.1K, W O.lKit^o 

3.2±0.7Ko 6.7±0.3K « 

g&&}mpnm% 3.5+iK, 

0.3 K 0 

£, SMS9JA^i^fn,WWJe, „ $©! 

Wlfto *Jlfc 

ftkfn^n sfWT— 3.2 

»j , a m 3\ % ^FrEHf m j§£ e t fife fn ^ a \n ^ w ^ #=sr sit 

a*ito sis.ffcfnattitaaiijjittait.MttT-^o 

«iaa«,<afl!ixt®^F3E»rflia^aw®a»iR3FB,s^e*SM 

fife (H & ft ft ^ 


ii 3£ fn ftfe ft |S| * f n 3t£ SI 3£ * H a III, ® af 3£ Hr fn a & a a ff 5f 

Wo 55i^rffi&PlW‘ft<^lsia*^>-ts^sa®F%sa 










wiSfWo — %- 

4080 it 



4 r 


3.5 Ko atWt'Mia® 

wwnrtiic^o 

g^rEHTfnjS&Sfcft 600 1929 ^tfeSSfe 
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4. &&1T*$B*t#fiEfllJ«iA 


iA 1965 1978 


0^1'sio a5ssai®fwa±ft#±*#tt®ii, it^it 


0ttn^^>PBf^^^Fsi^ifi^^Si?P0)UfcJB!l-tM, xE^fft^iiA 







«?£##&]» iA#8H££ 







flfc 

l=T 




^t'. 




1965 7 i^±wii 




^B±fflfTlilMo 1965 ¥ 12 ftfe 

ff]£ 3. 2 ffi^iftSMill*, 3. 0 ± 0. 5 Kc Tp^A, *|££f;(T. F. 


HowelDftW^&'^lf(J. R- Shakeshaft)£ 20.7 ffi*±«m 2.8 + 0.6K„ 
fit 21.1 M*±*l W 3.2 ± 1 K„ ffiJA 3 K H## 


3/0.1 S^PSlfio iAW±S!lMifi 
&W$Lf!l§HsL S-ttBITfia^tg, 


3K M5MMSlt##o 1975 ¥, l&^fOllW^MCD.P. 
Woody)1K#tft^34 s ^intiiJA 0.25 JS^SU 0.06 
2.99k w^HJffi^nrto 


Afl3Ktt»fltf. 

fisajs.jffiwsawiitJR^Jftffiitit-^a** 2.726K 
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I m ft ^ £ 


+ £ i# 






A. 

n 


gj 14-8 13 14-9 £*¥£?Fte-WT»# 

2.726K »<*«##?? 

fq , $r$M ! f([S i4-9)i^^/,S #'F"^114 nj W # 3& 

J&o ffei+»1#fy&ft^i^14W#ft,^0 14-10 @f^o *frWj<lii 

AT/T<2x 10" 6 o §r#J®@I# 




n 



es i4-io 
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Sff B« 








BfeT*®? Ai%ttS# , 1 > Wi | &lb1lftR^rW'feti-*BlcWM^o 

SB-WnTfllUi?SfcflfettStfs^Wrtfd?, 

Bfe,£S£Jsfi'H i Sft*l finite 

st^it swag-#, »t 

S W @P- ft JR tte^ M -? S 0 Ufc SS & W 1'J ft, £ S W a it ^ tiJ £ £ 

**»,©*«*«**„ 

¥ S'*W ft W=F -11 it W M $, ^ M % S W tit, M % J§ tt# 3 1 fj t 3 I 

ffl s m &-j& w, & jl- t so jl- f1 a $ & a w s $ m s. s * 51 * m ® j* 

4H»Ho 1ftib^|iI^^ : tJB^*W'R9l*Wfi9#ttJ»i3:raWEW^$, 

Bift.Rttfa- 

**, 'BM^teiaihiiBfe, s«w si ^ 

KM-lcm^T^o 
jam. Sift, 

m. &^sso j ?s&ffi*W;fc/j', ^*so 

$t4fco 

#&*«!«+¥+, S'f^r ffi£»®JL¥* 


«+HW **#*!#*» JS«« 
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SI ft ft ft ft S i# 


'MP'tt&Aiftaa, A 




o ft 


yK 



£ft, $t ft IS tfffift 31 A ft ffl tt Bt 


tl ® * M B# $J ® Jjff IS 

iMMAfts-taaift 


90%lit_ho 





a 1 ft w #t a a % «& jkh ft- &, $n m&& % »r w xt m m w w % w m 

igWBffcffittftfto i4IM*ftft3imi#,?®ft&&#ftBgtl®,ffi-& 

'£ff]fii±S > h i J s 1&46® 90%Wfck#!lo 

ft 1993 3ft AAft^^jfiWaaA^^ffeSftftAMfiajafr 

M.fflinastiaftftA^^iitwifao iMmA.&aft&Jiita 

fliMlftNftft—AAMMiftBiAftft ft a 

AJl+Jlfto MACHOs), ftfna 

1996 3ft 

aft^JBftlMft 50%W±aA®*Sfc^*A#,M. ; fBBriBJi&$H&?n 

^whsj^jsw. 

ft¥®ftftft#A*iftft 

Mftfnftfto «£rtf|5W8KffiX*itt*JR|:ft&/ te £ft* : ?o A*ft 

ftAWftftSft^ift^® ft W B&«Mffi, AttftftftifcAft&^T ®*, $p 

aft®*, SP'BfflWJ&HttifcSfflS flfMWo 

ifelfta^JEtrTWft^Sc lfeftAiAA*ft®AftJftAM^W^ftJi 

& « ®, ■&* A3§® A £51M BP ® SiftHi 3ft SE0r ^ S W ft ® W fr 

tfo 


ft ft If, 


ft 0; 


o % 


fi»^W«SI.5y-JSWN-«?®W01!fe5»4Ef?±,«ff]®ilfiWJi-ft 


ft 
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«+a« 


£■#¥ *>#*#*£ It 





*r+£i# 





—'Mi5m^|n«J*wraiBo Jfe#±£#L 

Ktib ,sfit w 4 tdutt^ft a a$w n&mmz *k a ra $ z *h# a 4 
^aam, i£*r «i«£#w#£, <a. tm, mmvmwi f 


Mo S 20 ItttE 50 AUSff W*. itfc^lft WiflK 




A^MfiSOi, . tflS^it ji£±ifrlHl 
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#Jiaff]A^WSE0(JliL3gffl 1,2,3)o 

MiJ$g*AM 46 fctf-ZIft, AMISS ii#± St #714 tc 

£fli#istts# 0 a&£ 40 iz^m, M±JF&ttS!AM, jfcft## 

a, &jg£ja 3 m», 



£, -^SMEaft;, ftJ§& : FJBJS74^&#4#tfbf!K£«£#W4 



,t&aAF0#*A7JLA4'W3iW^Mo itk 


J&J&ififf]A£W 

#XAA»*0 ; F'EMA'h5t#jflilc, 
AKa+Sh-^c-Wo 
AM? ajSS 





tt 


O 


“AtrAKiiAra^a&wra^&^awwciAiMfnj&^Ag'e 

AMWUffiASo SEJH-5AB 

Hitt# SOW A PH ft A it 

«K *##£#W#iSI6&7 * 

# 0 ijcaJirttfM.WAH 

i£,APHft!$i'JWifeAMJg®i£ 300 t: W±, MW# APH WIP®M£ 

APHM^i?, fiStliififlf iP® it 4801 C, M 






-18010 KTFo &Mtt* 












rtWiSAAteR®-10t:£A,l!fc±X£^iiJ-50t: o £A 



E, JC^ffiR^f - 70t:, ^AJR'J^IiJ - not: WTo AMftJAafll A 
a, AMA^tiftMft A - I40t:, AMA^WMtSf&o 

tb±PB^25 

f§ w ti a, sp a mu t& m % w w ?? a it &&&& *s ^ a a a ^ ^ a m m 

$iwsgs± 0 ro#A—w«&R#*raw+#;t—W/.hes3tHfc,3SJfc 


A*£6A ftrafraijMISA/k &M S£— 

m. 31 A^JSo ® jraMS:# AH®, i&5£±® 


#,31 At£AiB^*f#ii»flFW A*ca 0 m^Ltra 

#A£^«faA£fnK££ifrW*flf£j&o itks£ift^®M-®¥J¥ift 

A*t'&s*,A*ig»^r«Jswi&Jf-, rmi»i±*?ih»o a^jss^ 

&^Sto*U* y aL- 

iUfcflSLTfCjK^o A^M&0!tt^ 5000 7jM, R ® MSI Min'® 

ftz-o mssa^w 98%xf*w«»i 50 a*wtw*s 

*J&4A^WffSSW^S*#,ife#±W*5f*+^^Sr, £A 
ifcs£ 31A ffijk T 7jc^^3a^Hfe^, ®ili±* ftj MBl —S «■—W W fl&*F 
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